and Chen et al. (2004) on Commodity futures market. However, the lack of strong evidence on the well-documented positive absolute price-volume relation may imply that differences in institutions and information flows in emerging markets are important enough to affect the valuation process of equity securities.
INTRODUCTION
he price-volume relation in financial markets has received considerable attention over the past two decades. Although numerous studies have attempted to establish the empirical and theoretical structure of this relation, a consensus is yet to be reached 1 . Given the divergent conclusions of this research, further insights should be obtained through investigations on alternative sets of financial markets. Because of their differences in terms of structure and information flows, emerging markets constitute a good candidate for such an additional investigation into the price-volume relationship. There are theoretical models that hypothesize a stock price-volume relation based on information flows and operational structure of market institutions (see, for example, Copeland, 1976 and Jennings et al., 1981) . Given these hypotheses, an empirical study using alternative markets should provide new insights into this relation. By investigating a set of Latin American markets Saatcioglu and Starks (1998) find that there is a positive relation between volume and both the magnitude of price change and price change itself, and that there is no strong evidence on causality relation. Our objective in this study is to find out if their findings hold true in all emerging markets and for a different time frame. As a matter of fact, previous studies have indicated that the price-volume relationship is stronger in small than in large firms. If this were so, one would expect to see even stronger evidence of price volume relationship in emerging markets where markets are less than efficient. The remainder of the paper is organized as follows: an overview of previous research on the relation between price changes and volume is presented in Section II; the emerging markets data used is described in section III; the methodology and the empirical results are presented in section IV; finally, our conclusions appear in Section V.
LITTERATURE REVIEW
According to Karpoff (1987) , there are many reasons why the understanding of the relation between stock prices and volume is important. First, the empirical relation between returns and volume helps discriminate between competing theories on how information is disseminated in financial markets. Second, for event studies that use combinations of return and volume data to infer the information content of the event in question, the construction of the tests and the validity of the inferences depend on the joint distribution of returns and volume. Third, the return-volume relation is critical in assessing the distribution of returns themselves. For example, the mixture of distributions hypothesis has been employed to view the distribution of price changes (i.e., returns) as a finite-variance This table provides descriptive statistics for the IFC Global indices, markets, index returns and turnover for twenty-six emerging stock markets over the period January 1989 through October 2000. Turnover is the percentage of total market capitalization traded in a given period. All summary statistics are for monthly data series. The results of Panel A of Table 1 show that from the 26 emerging stock indices, 18 represent at least 50% of market capitalization of the whole market with Nigeria and Mexico representing 69.28% and 68.18% respectively of the total market capitalization. Only South Africa's stock index is in the range of 30% of the whole market capitalization.
The results presented in panel B give statistical summaries of monthly returns of the indices (calculated as ln(P t /P t-1 )) using both local currency and U.S. currency over the sampling period. One of the most striking features of these calculations is the volatility of the markets. In general, the standard error (or ratio of the standard deviation to the mean) is very high (between 200% and 800%) and is characteristic of emerging markets risk.
The last two columns of the table contain the mean and standard deviations of the turnover statistic, which is an alternative measure of trading volume. The turnover value is represented by the volume traded for a given time period, divided by the market capitalization for that index.
Examining the indices in each of the individual countries as a proportion of their total markets indicates that although the indices tend to have a low proportion of the number of firms outstanding, the firms they contain are the largest, representing over 50% of the market value in each country. The return distributions do not reflect the generally large returns expected from emerging markets except for Chile, Colombia, Peru and Poland where the monthly mean returns are 2.12%, 2.21%, 1.97% and 3.19% % respectively over the sampling period. 
EMPIRICAL RESULTS

Positive Relationship Tests
Before conducting the Granger test, we first investigate whether the two Wall Street adages: "volume is relatively heavy in bull markets and light in bear markets" and "it takes volume to make prices move" are relevant for emerging stock markets. To examine whether the contemporaneous relation between price changes and volume is present, we estimate the coefficients of the following two regressions:
(1)
where (V) is volume measured by monthly turnover, and the price change, the natural logarithm of the price relative for a given month. The results of equation (1) indicate that the contemporaneous correlation between monthly return and volume is significantly positive for only three of the twenty-six emerging markets. This price-volume test that stands also for asymmetry test (trading volume following price increases is higher than that related to price decreases) clearly indicates that there is no such asymmetry in price-volume relationship in emerging markets. Meaning that trading volume resulting from price increases is not statistically different from trading volume following price decreases. This finding does not lend support to the Wall Street adage: "volume is relatively heavy in bull markets and light in bear markets. While this empirical evidence contradicts most of the US studies, it supports Karpoff (1986 and 1987) and Assogbavi et al. (1995) who relate the observed price-volume asymmetry in developed markets to the higher cost of short sales in relation to margin buying. As short sale trading is not popular, if permitted in most of the emerging markets, the cost of taking a long position is not different from that of taking a short position. Therefore, the absence of such a difference in trading costs in emerging markets is consistent with the results presented in Table II . These results are consistent with empirical tests which reveal that the empirical relation between price change and volume found in stock and bond market data is absent in future market data where the cost of taking a long position is equal to that of a taking a short position.
The results of equation (2), reported in Table III , indicate that the contemporaneous positive relation between volume-absolute price change holds only for five (5) markets (Czech, Mexico, Pakistan, Poland and Srilanka) at a 1% significance level, and four (4) at a 5% significance level. This puzzling evidence of lack of support for the contemporaneous positive correlation between absolute price changes and volume might well be explained in Epps & Epps (1976) and in Karpoff (1986) . As Karpoff (1986) would have put it, investors in most of these markets are late in the informational queue, preventing synchronization in price changes and trading volume for a given point in time. The information flow in these markets may well be disseminated sequentially instead of instantaneously as required in the Epps & Epps model. In fact, following Epps & Epps (1976) , the justification of the presence of positive correlation between absolute price change and volume comes from the fact that all investors receive information simultaneously. It is quite reasonable that this hypothesis might not hold in developing markets where it is conceivable that the information dissemination is likely to be sequential than simultaneous because of poor operational structure of those markets. 
GRANGER CAUSALITY TESTS
The causality tests allow investors to know which variable causes the other. The tests are normally conducted by testing whether there is a relation between the lagged values of the two series. Consequently, to test whether volume leads return or return leads volume, we employ Granger causality tests, as has been done in previous research on developed markets (e.g., Smirlock and Starks, (1988) , and Assogbavi et al. (1992) . By controlling for any serial correlation in the dependent variable itself, the Granger causality regressions are as follows:
(3)
where (Vol) is the turnover ratio, and (Ret t ) is the natural logarithm of the month t price relative. The Granger causality test is in effect an F-test for block exogeneity, and as such is vulnerable to serial correlation (see, for example, Kennedy, 1993, p. 68). Therefore, before running the Granger causality tests, we correct the data series for first-order autocorrelation. Summary results of Eqs. (3) and (4) are shown in Table IV . The table provides the intercept and the first two lags of the volume, and return variables along with an F-statistic for block exogeneity and the adjusted R-square statistic. In the bivariate case, the F-test for block exogeneity is equivalent to a test for Granger causality.
The results for Eq. (3) indicate that under a test of the null hypothesis that return does not Granger cause trading volume, the F-statistic is significant at the 1% level for 22 emerging markets and at the 5% level for 2 markets. Only 2 emerging markets do not reject the null hypothesis. Overall, these results constitute a strong evidence of returns causing trading volume. This means that the trading desire created by price changes is not immediately cleared. An explanation of such a finding is that most investors in these markets are late in the informational queue and only trade some time after new information hits the market. This explanation is easily conceivable in most emerging markets where the state of their development might not allow spontaneous information dissemination. In general, the information arrival in these markets is likely to be sequential. Empirical research indicates that price adjustment to new information is "very quick". But according to Barry (1983 and 1984) , "very quick" can be interpreted as nearly instantaneous or as supporting gradual information dissemination. Smirlock and Starks (1984) find support for sequential over simultaneous information arrival.
The most puzzling evidence found in this study is that high volume persists for some time (a month) after the price change which might be due to market frictions that keep all demands from instantaneously clearing. Whether the operational structure of those markets prevent investors to quickly react at new information arrival warrants further study of the structure of emerging markets.
The results for Eq. (4) are quite different from those of Eq. (3). In this case, the F-statistic is significant at the 1% level for only 2 markets (Mexico and Pakistan), at 5% level for 3 markets, and at 10% for 2 markets. Based on these results, our findings do not support the hypothesis that trading volume causes price change in emerging markets. These findings are quite different from the ones presented by Saatcioglu and Starks (1998) which indicate the contrary 3 . While the evidence presented in this paper is consistent with previous causality tests on price-volume relation as most of those studies have documented "a price change causing trading volume," it however failed to lend support to the well documented positive correlation between volume and absolute price change.
Table IV: Granger Causality Test Results
This table provides summary results for a vector autoregression (VAR) analysis of the relation between price changes (returns) and volume for the twenty-six emerging stock markets over the period January 1989 through October 2000. Only the parameters for the first two lags are reported here. Panels A and B present the results for the regressions testing price changes (returns) Granger causing volume for U.S. dollar returns. The data series have been corrected for first-order autocorrelation before running the tests in either panel (t-statistics are in parentheses).
Panel A: Vol t = o+ i = 1-12i Vol t-i + j = 1-12j Ret t- 
CONCLUSIONS
Using monthly index data for emerging markets, we find weak evidence supporting a positive correlation between volume and returns. The absence of a positive relation between volume and price change per se is explained by the absence of asymmetry in transaction costs. We also present strong evidence that returns lead volume in these markets that is consistent with previous studies indicating a similar stock price-volume lead-lag relation to the preponderance of studies employing U.S. data. However, the lack of strong evidence of the well-documented positive absolute price-volume relation may imply that differences in institutions and information flows in emerging markets are important enough to affect the valuation process of equity securities. In fact, according to Karpoff (1987) the way the information is disseminated in financial markets might have an impact on the price-volume relationship. For instance, sequential information dissemination may be responsible for the lack of evidence of positive correlation between volume and absolute price change. In cases where most investors are late in the information queue, the well documented positive correlation can only be present with a certain lag and cannot be found using the volume and price changes of the same date.
